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Original Objectives (June, 2007)

* |dentify existing data sources and types.
» Determine ownership and accessibility;-seek—
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* |dentify data gaps for future data collection plans.
« Recommend data models and tools.




Objectives

Identify major data sources and types

Collect metadata on data sources and
databases

|dentify spatial and temporal distributions and
gaps

Recommend data models and tools.



Groundwater Data Sources

Table 2.1 Databases containing ground water quality data for the California Central Valley
Geographic Temporal
Database Contact Person Contact number |E-mail Coverage Coverage Salinity data Data Quality Comments
conductance, alkalinity, TDS,
nutrients ( e.g., phosphate,
nitrate, nitrite) major inorganics
(chloride, bicarbonate, QA data must be
Environmental Protection Agency Central Valley carbonate, sulfate, obtained directly with the
STORET (LDC) Eric Wilson (415) 972-3454 wilson.eric@epa.gov |counties 1901-1999 calcium,sodium) data provider.
conductance, alkalinity, TDS,
nutrients ( e.g., phosphate,
nitrate, nitrite) major inorganics
(chloride, bicarbonate, QA data must be
Environmental Protection Agency Central Valley carbonate, sulfate, obtained directly with the
STORET (Modernized) Eric Wilson (415) 972-3454 wilson.eric@epa.gov |counties 1999-2008 calcium,sodium) data provider.
salinity, conductance, alkalinity, |Data retreival contains
nutrients ( e.g., phosphate, collecting agency codes
nitrate, nitrite) major inorganics |and comments on quality.
(chloride, bicarbonate, For project specific
(916) 278-3000 Central Valley carbonate, sulfate, reports must contact the
U.S. Geological Survey NWIS Michael V. Shulters 1-888-275-8747 counties 1899-2008 calcium,sodium) district's office.
51 U.S. Basins
California
Basins:
Sandy (Alex) K. Scramento conductance, nutrients ( e.g.,
Williamson (Database Basin, San phosphate, nitrate, nitrite) major |QA/QC data follow those
Team Leader) Joaquin-Tulare inorganics (chloride, bicarbonate, |decribed iby NWIS and
Nate Booth (Database akwill@usgs.gov Basin, Santa carbonate, sulfate, also available as USGS
U.S. Geological Survey NAWQA developer) (253)428-3600x2683 |nlbooth@usgs.gov Ana Basin 1991-2006 calcium,sodium), and land use |publications
Kelly McPherson
Kelly McPherson (916) 278-3169
(Geographer) or GAMA [GAMA Project Chief Nutrients (nitrates, phosphates),
U.S. Geological Survey GAMA Project Chief (619) 222-2243 krmcpher@usgs.gov |California Basins [2004-2010 major ions Data not available
Eric Senter
(916) 651-9648 Analyses follow: EPA or
Greg Smith Standards Methods
Eric Senter (916) 653-6410 esenter@water.ca.gov Alkalinity, nitrate, nitrite, specifications. Lab QC
Department of Water Resources Greg Smith Brian Niski gregs@water.ca.gov |Central Valley conductance, sulfate, phosphate, [data (1998-2007) available
Water Data Library Brian Niski (916) 651-9289 bniski@water.ca.gov |counties 1963-2008 TDS, and chloride upon request.




Table 2.2 Department of Water Resources Water Data Library
Water quality temporal coverage for the California Central
Valley*
Surface water and Ground water
County Temporal Coverage
Alameda 1989-2008
Alpine No data**
Amador No data**
Butte 1963-2008
Calaveras No data**
Colusa 1998-2008
Contra Costa 1983-2008
Temporal El Dorado No data"™
Fresno 1998-2001
Cove rage Glenn 1998-2008
Kern 1998-2008
Kings 1998-2008
Lake 1998-2008
Lassen 2000-2008
Madera No data**
Mariposa No data**
Merced 1988-2008
Modoc 2000-2008
Napa No data**
Nevada 1998-2006
Placer 1998-2006
Plumas 1998-2007
Sacramento 1983-2008
San Benito No data**
San Joaquin 1983-2008
Shasta 1998-2008
Sierra 1999-2007
Siskiyou 1999-2008
Solano 1983-2008
Stanislaus 1988-1999
Sutter 1963-2008
Tehama 1998-2008
Tulare No data**
Tuolumne No data**
Yolo 1991-2008
Yuba 1967-2007

*Earliest data recorded-1963
*Latest data recorded-2008
**No data-No data available for these counties
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Table 2.3 Salinity data available for the Central Valley counties in the NAWQA database*
Ground Water

Specific Nitrate,

conductance, Nitrogen,
County conductivity [Alkalinity| ammonia | Chloride | Sulfate |Phosphate| TDS Salinity
Alameda
Alpine
Amador
Butte X X X X X X
Calaveras
Colusa X X X X X X
Contra Costa
El Dorado
Fresno X X X X X X
Glenn X X X X X X
Kern X X X X X X
Kings X X X X X X
Lake
Lassen
Madera X X X X X X
Mariposa No data**
Merced X X X X X X
Modoc
Napa
Nevada
Placer X X X X X X
Plumas
Sacramento X X X X X X
San Benito
San Joaquin X X X X X X
Shasta No data**
Sierra
Siskiyou
Solano No data**
Stanislaus X X X X X X
Sutter X X X X X X
Tehama No data**
Tulare X X X X X X
Tuolumne
Yolo X X X X X X
Yuba X X X X X X

*Total dissolved solids and salinity are listed as parameters in the database but no data
is available for the Central Valley counties.
*Counties with missing data are not in the California basins studied by NAWQA

**No Data- no data available for the selected parameters in ground water and surface water; however, data

for other parameters might have been recorded for the county




Table 3.7 Salinity Data available at I.LE.P Dayflow Database

Surface water

Owner
Station (Agency) EC TDS Time period EC* Time period TDS**
Middle River at Borden Highway DWR and USBR X 01/01/1964 to 01/01/2003
USBR and

Lone Tree Way above Highway 4 CDEC X 01/01/1964 to 01/31/2005

Delta Mendota Canal at the headwork of the concrete liner USBR X X 01/01/1964 to 05/31/2005 04/01/1996 to 28/28/1999
San Joaquin River at Jersey Point USBR and DWR X 01/01/1964 to 01/31/2008

San Joaquin River at Vernallis USBR and DWR X X 01/01/1964 to 01/31/2008 05/01/1996 to 12/31/1998
Contra Costa Canal at Pumping Plant 1 USBR and DWR X 01/01/1964 to 01/31/2008

Old River and Holland Cut at Little Mandeville Island USBR CDEC X 01/01/1964 to 05/31/2008

Sacramento River at Greens Landing USBR X 01/01/1965 to 03/31/2004

Sacramento River at Pittsburgh near light 31 USBR X 01/01/1965 to 05/31/2005

Sacramento River at Benicia Bridge USBR X 01/01/1966 to 12/31/1996

DWR, USBR,

Sacramento River at Rio Vista Bridge and CDEC X 01/01/1966 to 05/31/2005

Sacramento River at Port Chicago USBR and DWR X 01/01/1966 to 01/31/2008

Sacramento River at Collinsville DWR and USBR X 01/01/1966 to 01/31/2008

Middle River near Old USBR X 01/01/1968 to 12/31/1998

Mokelumne River (South Fork) at Staten Island USBR X 01/01/1969 to 05/31/2005

Cache Slough near north end of Hastings USBR X 01/01/1972 to 05/31/2005

San Joaquin River at Brandt Bridge DWR X 09/01/1982 to 12/31/1998

DWR and
San Joaquin River at Blind Point CDEC X 09/01/1982 to 09/30/1999




Table 3.7 (Cont.) Salinity Data available at .E.P Dayflow Database

Surface water

Owner

Station (Agency) EC TDS Time period EC* Time period TDS**
DWR and

Sacramento River at Martinez CDEC X 05/01/1983 to 05/01/2008

San Joaquin River at Mossdale DWR X 01/01/1984 to 09/30/2002

Rock Slough at Contra Costa Canal intake DWR X 10/01/1985 to 12/31/1998

Montezuma Slough at Hunter Cut DWR X 12/01/1985 to 09/30/1998

Frank Horan Slough at Teal Coub DWR X 12/01/1985 to 10/31/2001

Hill Slough at Grizzly Rd. DWR X 12/01/1985 to 10/31/2001

Roaring River at Montezuma Slough DWR X 12/01/1985 to 10/31/2001
DWR and

Montezuma Slough at Beldons CDEC X 12/01/1985 to 01/31/2008
DWR and

Suisun Slough at Volanti Slough CDEC X 12/01/1985 to 05/31/2008

Roaring River at Sprig DWR X 01/01/1986 to 05/31/1998

Montezuma Slough at National Steel DWR X 01/01/1986 to 10/31/2001

Montezuma Slough at Roaring River DWR X 01/01/1986 to 10/31/2001

Cordelia Slough at Cygnus DWR X 01/01/1986 to 10/31/2001

Goodyear Slough at Fleet DWR X 01/01/1986 to 10/31/2001
DWR and

Goodyear Slough at Morrow Island CDC X 01/01/1986 to 02/29/2008
DWR and

Middle River at Tracy Blvd CDEC X 10/01/1987 to 12/31/2002
CDEC and

Old River at Bacon Island DWR X 02/01/1987 to 04/30/2004
DWR and

Chadbourne Slough at Sunrise Club CDEC X 03/01/1989 to 01/31/2008

Grantline Canal at Tracy Blvd Bridge DWR X 10/01/1990 ro 01/31/2003
DWR and

Cnrdalia KUnininh at lhie CNEC X N1/Nn1/1Q01 tn NR/R1 /20N




Specific Conductance - Spatial and Temporal Distributions

Sample Site Locations and
Temporal Distribution
STORET Legacy Database
Surface Water Conductivity
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Temporal Distribution
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Alkalinity - Spatial and Temporal Distributions

Sample Site Locations and ~rn.-~=~_ = ,__,_f_: ,;:: e
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Table 4.1 Data Sources for Wastewater

Source Item/Data Website Address Contact Phone
Number

Central Valley Wastewater http://www.waterboards.ca.gov/centralvalley/ Doug (559) 445-5156

Regional Water treatment Patteson

Quality Control facilities

Board, Fresno information

Central Valley Biosolids http://www.waterboards.ca.gov/centralvalley/ Ron (559) 445-6050

Regional Water information Holcomb

Quality Control

Board, Fresno

California State CIWQS http://www.waterboards.ca.gov/water_issues/prog

Water (California rams/ciwqs/index.shtml

Resources Integrated Water

Control Board Quality System)

California State Wastewater http://www.swrcb.ca.gov/cwphome/opcert/docs/w

Water Treatment wtp_list.pdf

Resources Facilities

Control Board

Database, 2003

California State
Association of
Counties

Areas of
Counties

http://www.csac.counties.org/default.asp?id=398

California State
University,
Chico

“Status Report:
Onsite
Wastewater
Treatment
Systems in
California”

http://www.csuchico.edu/cwtrc/PDFFILES/statusr
eportdraft.pdf




Number and
Density of
Septic
Systems

Number of Area of Density

County Septic Tanks County (mi?) (tanks/mi?)
Alameda 4,489 821.2 5.47
Alpine 636 743.2 0.86
Amador 10,020 604.7 16.57
Butte 44,314 1,677.1 26.42
Calaveras 16,128 1,036.8 15.56
Colusa 2,613 1,156.2 2.26
Contra Costa 11,222 802.1 13.99
El Dorado 33,754 1,788.0 18.88
Fresno 44,126 6,017.4 7.33
Glenn 4,830 1,327.2 3.64
Kern 46,939 8,161.5 5.75
Kings 5,533 1,391.5 3.98
Lake 13,452 1,329.5 10.12
Lassen 6,154 4,720.4 1.30
Madera 18,526 2,153.4 8.60
Mariposa 6,754 1,462.8 4.62
Merced 15,000 1,971.9 7.61
Modoc 3,275 4,203.4 0.78
Napa 9,860 788.2 12.51
Nevada 22,988 974.5 23.59
Placer 23,315 1,502.8 15.51
Plumas 9,724 2,613.5 3.72
Sacramento 19,349 995.5 19.44




Septic Systems

Septic Tank Distribution,
by County in The
Central Valley

Per Sq Mile

Septic Tank Distribution™,
by County in The
Central Valley



Table 4.3 Wastewater Treatment Facilities in the Central Valley

Latitud

e Longitud

(degree e
Facility Name Facility Address County s) (degrees)
DUBLIN SAN RAMON SD WWTP 7399 Johnson Dr, Pleasanton, CA 94588 Alameda 37.689 -121.914
Raymond A. Boege Alvarado WWTP 5072 Benson Rd, Union City, CA 94587 Alameda 37.592 -122.090
VALLECITOS NUCLEAR CENTER WWTP 6705 Vallecitos Rd, Sunol, CA 94586 Alameda 37.604 -121.839
BEAR VALLEY WWTP Bear Valley, CA Alpine 38.461 -120.038
KIRKWOOD MEADOWS WWTF Kirkwood, CA Alpine 38.703 -120.052
Amador Christian Center WWTF Latrobe Road and Highway 16, Plymouth, CA Amador 38.453 -120.917
CAMANCHE NORTH SHORE WWTP 2000 Camanche Rd, Ione, CA 95640 Amador 38.293 -120.927

W Marlette St & Old Stockton Ione Hwy & 5 Mile Dr, 38.353 -120.958

CITY OF IONE WWTP Tone, CA 95640 Amador
City of Jackson WWTP Jackson, CA Amador 38.349 -120.774
CSA 3-LAKE CAMANCHE WWTP Camanche Village, Wallace, CA Amador 38.270 -120.972
GAYLA MANOR WWTP Pine Grove, California Amador 38.413 -120.655
Mokelumne Bluffs WWTP Pine Grove, California Amador 38.413 -120.655
MULE CREEK STATE PRISON WWTP 4001 State Highway 104, Ione, CA 95640 Amador 38.350 -120.926
RIVER PINES WWTP River Pines, California Amador 38.546 -120.742
SUTTER CREEK WWTP Sutter Creek, CA Amador 38.392 -120.804
THE OAKS COMMUN ASSOC-WWTF 5607 Jackson Valley Rd, Ione, CA 95640 Amador 38.303 -120.900
Biggs WWTP Biggs, CA Butte 39.412 -121.713
Butte College WWTP 3536 Butte Campus Dr, Oroville, CA 95965 Butte 39.650 -121.649
CHICO MOBILE COUNTRY CLUB WWTP 1901 Dayton Rd, Chico, CA 95928 Butte 39.702 -121.848
CHICO REG WWTP CONST DEWATER Chico River Rd & Alberton Ave, Chico, CA 95928 Butte 39.701 -121.903
GRIDLEY WWTF E Gridley Rd, Gridley, CA 95948 Butte 39.363 -121.652
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Table 4.4 San Joaquin Composting/Liberty Composting Inbound Biosolids and Compost Shipped

Other Total

Los Angeles Biosolids Biosolids Compost
Month Biosolids (tons) (tons) (tons) Shipped (tons)
Jan-05 26944.59 7442.04 34386.63 1874.26
Feb-05 21466.13 10674.06 32140.19 6857.38
Mar-05 23810.96 11387.92 35198.88 11154.45
Apr-05 25588.91 9785.61 35374.52 16885.57
May-05 25457.23 7558.78 33016.01 13568.49
Jun-05 23671 8632.67 32303.67 15830.21
Jul-05 24301.76 7846.17 32147.93 17158.77
Aug-05 25667.06 7336.27 33003.33 19101.92
Sep-05 22093.72 8875.14 30968.86 15716.69
Oct-05 23141.83 10506.04 33647.87 24758.54
Nov-05 21614.67 11209.22 32823.89 19973.16
Dec-05 22960.2 12973.12 35933.32 12942.2
Jan-06 20237.42 15901.11 36138.53 6326.78
Feb-06 18465.2 12668.03 31133.23 10579.05
Mar-06 23058.72 13845.56 36904.28 5211.11
Apr-06 23913.79 13355.89 37269.68 3680.97
May-06 26541.35 15582.45 42123.8 17592.95
Jun-06 24577.51 12518.46 37095.97 21591.66
Jul-06 25068.04 11741.56 36809.6 29025.09
Aug-06 24638.74 14717.06 39355.8 19408.87
Sep-06 24131.43 14479.03 38610.46 21035.12




San Joaquin Composting Inbound Biosolids vs. Outbound
Compost
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Fig. 4.2 San Joaquin Composting Comparison of Inbound Biosolids and Compost Shipped



Table 6.1 Nutrient input from fertilizer use, manure, and atmospheric deposition in the California Central Valley counties”
U.S. Geological Survey

Nitrogen input from

Phosphorous input

Nitrogen input from

Phosphorous input
from livestock

Nitrogen input from
atmospheric

County fertilizer use from fertilizer use livestock manure manure deposition

Temporal| Average |Temporal| Average |Temporal| Average |Temporal|Average | Temporal|Average

Coverage (kg) coverage (kg) Coverage (kg) Coverage (kg) Coverage (kg)
ALAMEDA 1987-2001 971042]1987-2001 134188|1982-1997 786177|1982-1997 | 235090{1985-2001 384872
ALPINE 1987-2001 4264]1987-2001 643|1982-1997 36498|1982-1997 10571[1985-2001 198893
AMADOR 1987-2001 107207]1987-2001 15143[1982-1997 838949(1982-1997 [ 250708]1985-2001 297425
BUTTE 1987-2001 5183139|1987-2001 738654|1982-1997 740648|1982-1997 | 220339]1985-2001 642608
CALAVERAS 1987-2001 31214]1987-2001 4442(1982-1997 797424(1982-1997 | 245982|1985-2001 556383
COLUSA 1987-2001 6094133|1987-2001 868418(1982-1997 532160(1982-1997 | 1317331985-2001 424784
CONTRA COSTA 1987-2001 1114526]1987-2001 156676|1982-1997 926768|1982-1997 | 232669(1985-2001 394204
EL DORADO 1987-2001 102764|1987-2001 14443]|1982-1997 322728|1982-1997 88762[1985-2001 736396
FRESNO 1987-2001 | 32134206|1987-2001 4579521|1982-1997 | 9479808|1982-1997 | 2413590/1985-2001 | 3426811
GLENN 1987-2001 4855769|1987-2001 690778(1982-1997 | 1774887|1982-1997 | 427302|1985-2001 383314
KERN 1987-2001 | 25108095|1987-2001 3577925|1982-1997 | 5216059[1982-1997 | 1294206|1985-2001 | 3157541
KINGS 1987-2001 9323917]1987-2001 1321595|1982-1997 | 4776541|1982-1997 | 898000[1985-2001 733432
LAKE 1987-2001 412488(1987-2001 58572|1982-1997 202342(1982-1997 59909|1985-2001 303012
LASSEN 1987-2001 369041(1987-2001 52545|1982-1997 | 1387837(1982-1997 ( 430410/1985-2001 | 1029760
MADERA 1987-2001 6745077[1987-2001 961852|1982-1997 | 3073216[(1982-1997 | 762019|1985-2001 | 1269513
MARIPOSA 1987-2001 37319]1987-2001 5106|1982-1997 625340(1982-1997 | 181100]1985-2001 907150
MERCED 1987-2001 | 11782833]|1987-2001 1679664|1982-1997 | 10380489|1982-1997 | 2298879|1985-2001 [ 1091455
MODOC 1987-2001 1144505]1987-2001 163407|1982-1997 | 2223147(1982-1997  690072|1985-2001 574938
NAPA 1987-2001 1198395]1987-2001 172096|1982-1997 370538|1982-1997 98192[1985-2001 390741
NEVADA 1987-2001 42142]1987-2001 5875|1982-1997 226101[1982-1997 66737]1985-2001 390727
PLACER 1987-2001 629828 1987-2001 89676|1982-1997 856811(1982-1997 | 231334|1985-2001 622895
PLUMAS 1987-2001 85901]1987-2001 12187(1982-1997 372326(1982-1997 [ 116046|1985-2001 831308
SACRAMENTO 1987-2001 3525889|1987-2001 498888(1982-1997 | 2545370(1982-1997 | 629980(1985-2001 555550
SAN BENITO 1987-2001 1507203]1987-2001 214255(1982-1997 | 1372005[1982-1997 | 408087|1985-2001 680962
SAN JOAQUIN 1987-2001 | 12964871|1987-2001 1845021|1982-1997 | 6884528|1982-1997 | 1667432|1985-2001 776157
SHASTA 1987-2001 396256|1987-2001 55597(1982-1997 | 1024062|1982-1997 | 309077|1985-2001 692227
SIERRA 1987-2001 6892]1987-2001 966(1982-1997 206283|1982-1997 61081|1985-2001 318935
SISKIYOU 1987-2001 1349916]1987-2001 192080|1982-1997 | 1928778(1982-1997 | 577213|1985-2001 844305
SOLANO 1987-2001 2571134]1987-2001 364636(1982-1997| 1006028|1982-1997 | 250660|1985-2001 477156
SONOMA 1987-2001 2256909|1987-2001 323799(1982-1997 | 3331380(1982-1997 | 796371|1985-2001 463983
STANISLAUS 1987-2001 9481835|1987-2001 1350171|1982-1997 | 10726605|1982-1997 | 2472386|1985-2001 832134
SUTTER 1987-2001 6257416(1987-2001 889985(1982-1997 375519(1982-1997 94560]1985-2001 319054
TEHAMA 1987-2001 1257212]1987-2001 178746|1982-1997 | 2186181(1982-1997 [ 622000]1985-2001 785900
TULARE 1987-2001 | 16259953|1987-2001 2310922|1982-1997 | 13299453|1982-1997 | 2743441(1985-2001 | 2871700
TUOLUMNE 1987-2001 34295)1987-2001 4715|1982-1997 438980[1982-1997 [ 130818[1985-2001 | 1327659
YOLO 1987-2001 6974882(1987-2001 994649(1982-1997 626442(1982-1997 | 151661|1985-2001 566983
YUBA 1987-2001 1765013]1987-2001 250781(1982-1997 817027(1982-1997 [ 211481]|1985-2001 307904

*Nitrogen and Phosphorous input records from fertilizer use and atmospheric deposition calculated yearly
*Nitrogen and Phosphorous input records from manure calculated in five years intervals




Confined Animals and Dairies Farms
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Applicable Models

 GIS based data models

» Hydrologic models

— Farm/Regional Scale
« FARM process based on MODFLOW

— Valley-Wide Scale

« C2VSIM (California Central Valley Groundwater-
Surface Water Simulation Model of DWR)

« CALSIM (Water Conveyance Systems)



GIS Data Model

Internet
Website

ArcServer Spatia
and Attribute
Query

Attributes Query

ACCESS
Data files

<Data screening
f TIGER files

vailable databases: STORET, NWIS, (GIS format)
SWAMP, etc.




Hydrological Models

Some Limitations:

» Water flow only, no solute transport
» Mass balance of water, but no chemistry

« FARM - saturated flow model, no unsaturated flow.

Recommendations:

» Coupled solute transport module

» Mass balance routine for solute transport

» Coupled unsaturated flow module

 Additional equilibrium geochemical interaction module for ionic
compounds (salt).

* Necessary user-friendly GUI.



